Effect of reproductive tract environment following controlled ovarian hyperstimulation treatment on embryo development and global transcriptome profile of blastocysts: implications for animal breeding and human assisted reproduction.
In mammals, the reproductive tract plays a crucial role in the success of early reproductive events and provides an optimal microenvironment for early embryonic development. However, changes in the reproductive tract environment associated with controlled ovarian hyperstimulation and the influence on the embryo transcriptome profile have not been investigated. Therefore, we investigated differences in the development rate and the transcriptome profile of bovine blastocysts developing in the reproductive tract of unstimulated or superovulated heifers. Nineteen Simmental heifers were synchronized, superovulated and artificially inseminated; nine heifers were flushed on Day 2 after insemination and 2-4-cell stage embryos were recovered and endoscopicaly transferred to the ipsilateral oviduct of unstimulated (i.e. single-ovulating) synchronized recipients (n= 4 recipients; 25-50 embryos per recipient). The remaining 10 superovulated heifers and the unstimulated recipients were then non-surgically flushed on Day 7 to collect embryos. The blastocyst transcriptome profile was examined using the Affymetrix GeneChip Bovine Genome Array. The proportion of embryos, which developed to the blastocyst stage, was lower in superovulated heifers than unstimulated heifers (P< 0.05). Blastocysts that developed under the abnormal endocrine conditions associated with ovulation induction showed higher cellular and metabolic activities, as genes involved in the oxidative phosphorylation pathway, different metabolic processes and translation and transcription processes, in addition to genes expressed in response to stress, were highly expressed compared with embryos that developed in the oviduct of unstimulated animals. The environment in which the embryo develops in the oviduct/uterus significantly alters gene expression patterns, especially those genes that regulate metabolic activity in the embryo.